Eleven patients with mitral stenosis and atrial fibrillation were studied during artificially induced tachycardia to determine the influence of rapid ventricular rates on hemodynamic variables. Significant elevation of pulmonary artery pressure occurred, but no increase in calculated pulmonary arterial resistance was found. Pulmonary arterial wedge pressures rose in each patient with an average increase of 7 mm Hg. Cardiac output fell at the fastest rate in each patient. These changes from rapid ventricular rates appear to account for the functional deterioration often encountered in patients with mitral stenosis with the advent of atrial fibrillation.
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Cardiac outp Ventricular pacing pATIENTS with mitral stenosis commonly present a history of an abrupt increase in their symptoms coincident with the onset of atrial fibrillation. However, previous studies of the circulatory consequences of reversion from atrial fibrillation to normal sinus rhythm have suggested that only slight increases occur in cardiac output with reversion to normal sinus rhythm. These increases were statistically significant only when the ventricular rate had been rapid in atrial fibrillation.' Two major factors seem likely to produce the clinical deterioration of patients with mitral stenosis with the advent of atrial fibril-lation. First, coordinated atrial systole is lost and, second, the normal regulation of ventricular rate is lost. The result of removing effective atrial systole has previously been tested2 and found to produce remarkably little change in patients with mitral stenosis.
The present study was designed to test the importance of the second factor by determining the influence of different heart rates on the hemodynamic status of patients with pure mitral stenosis.
Material Statistical analyses of differences in hemodynamic parameters were conducted using Student's t test.
Results
The results are presented in table 1. Representative pressure tracings from the left ventricle and pulmonary arterial wedge obtained in patient 66-390 are shown in figure 1.
Heart Rate
The studies have been divided into three groups. Group I included all studies conducted at a ventricular rate of less than 110 beats /min, group II included those between 111 and 139, and group III, those between 139 and 152 beats/min. The average rates within the three groups were 95, 124, and 146 beats/ The hemodynamic variable which most closely parallels the symptom of dyspnea in the presence of mitral stenosis is the left atrial pressure and its reflection, the pulmonary arterial wedge pressure. The trend of pulmonary arterial wedge pressure plotted against ventricular rate is shown in figure 3 . There was an approximately linear increase The present studies were conducted with the patients at rest. The tachycardia of exercise would be expected to have similar consequences. Moreover, the augmentation of demand for cardiac output with even mild exercise would accentuate these changes and produce even greater elevations of left atrial pressure.
Data previously reported have indicated that the hemodynamic role of the atria is measurable and hemodynamically significant in the absence of mitral valve disease. In the presence of mitral stenosis, however, the effectiveness of atrial systole was sharply attenuated; no significant change in cardiac output could be detected as a result of the removal of effective atrial systole. ' Thus, of the two major consequences of atrial fibrillation, only the increase in ventricular rate appears to be of major importance in the production of symptoms of pulmonary venous congestion in patients with mitral stenosis. Accordingly, the importance of controlling ventricular rate by reducing A-V nodal conduction with digitalis is reinforced.
